Cortical blood flow increases induced by stimulation of the substantia innominata in the unanesthetized rat.
The possible implication of projections from the substantia innominata (SI) to the cerebral cortex in the control of local cortical blood flow (CoBF) was studied in adult Fischer rats. Local blood flow (by helium clearance) and tissue gas partial pressures (pO2, pCO2) as metabolic indices, were measured in the frontal and parietal cortices in unanesthetized animals via chronically implanted probes connected to a mass spectrometer. Stimulating electrodes, also implanted chronically, were placed in the region of the SI. Out of 37 correctly located sites, 28 gave rise to cerebrovascular responses without significant hypertension or agitation. Both frontal (+114%) and parietal CoBF (+28%) increased significantly during ipsilateral 50 microA stimulation, but did not further significantly increase at 100 microA. Contralateral stimulation induced only small, non-significant effects. SI stimulation simultaneously increased cortical pO2 and decreased cortical pCO2, significantly more so in the frontal compared to the parietal cortex, and ipsilaterally compared to contralaterally. Both the CoBF and the tissue gas changes induced by SI stimulation were strongly potentiated by infusion of 0.15 mg/kg/h of the cholinomimetic agent physostigmine. The electrocorticogram (ECoG) was not systematically activated during the SI stimulation. The evidence presented favors a role for the cholinergic projections of the SI in control of CoBF (particularly frontal cortex), especially since the flow changes observed showed no obvious dependence on changes in local pCO2 or on paCO2, and could not be attributed to hypertension or behavioral changes.